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Crimes continue to be one of the major concerns in contemporary Malaysian societies especially 
in the cities. Urban population concentrating in high density has increased opportunities for 
crimes to occur. There have been evidences that crime incidents are related to land use. This 
paper discusses a study carried out to investigate the relationship between the nature of crimes 
committed in a city in Malaysia and the city’s land use characteristics. A total of 2,062 crime 
incidents categorized into theft, snatch theft, burglary at night and burglary at daylight were 
analyzed in the study. Spatial statistics was employed to uncover the relationship between types 
of crime and land use variables such as density, transportation network, land use types, etc. 
Spatial statistics analyses used were mean center, directional distribution, distribution pattern and 
hot spot analyses. The findings from the study show that crimes in the area do follow a certain 
pattern according to crime types and land use variables such as density, accessibility and land use 
types. These revelations can be helpful to the local authority in reducing crime and in enhancing 
neighborhood safety. In addition, utilizing spatial statistic function would also help authority such 
the police department in understanding the crime pattern and finding the best action in preventing 
crimes. 
 














 Crime is an intricate phenomenon that occurs when an offender, a victim and a law 
intersect in time and space. Crime incident frequently associated with urban which actually risky 
relatively high contrast to other area. This fact irrefutable hence increases of population 
exponential and rising life pressure encourages to crime behavior increase. For the last 20 years, 
the total index crime in Malaysia showed an increase; with 90% of it, related to crime property 
and 10% of violent crimes (Sidhu, 2006) for the years 1980 to 2004. Meanwhile, for the years 
2005 untill 2015, the crimes continue increase and growing at a rate of 2.6% per annum (Sidhu, 
2006). 
 
 Crime mapping has long been an essential part of the process known today as crime 
analysis. One fundamental challenge in crime mapping and analysis is pattern identification 
Efforts and techniques to detect crime hot spots, or geographic areas of elevated criminal activity, 
are wide ranging (Grubesic, 2006). Crime data analysis consent to a greater understanding of the 
dynamics of illegitimate activities, providing answers to where, why and when certain crimes are 
likely to happen. The spatial statistics tools in ArcGIS enhance spatial data analysis of crime data 
by supplying tools that use statistical methods designed specifically for use with spatial data. It 
has long been a valuable tool used within the criminal investigative process. This is especially true 
for serial offense cases where criminologists apply geographic profiling to model offender mobility and 
crime distribution patterns in order to estimate a criminal’s likely residence (Kent et al., 2006). 
 
 In addition, criminal geographic profiling is a decision support tool used by law 
enforcement to make estimates about the likely location of a serial offender’s haven (Maurice, 
2006; Rossmo, 2000) and to maximize limited resources and create investigative strategies that 
focus on those locations that possess significant likelihood of being a part of an offender’s 
hunting area (Canter, 2003; Canter et al., 2000). There are many techniques available that can 
generate geographic profiles. The application of spatial analysis and mapping to develop a 
geographic profile was first done by Holt in 1979 (Gates and Shah, 1992; Rossmo, 2000) 
followed by Kind in 1980 (Kind, 1987a; 1987b), and (LeBeau, 1987; Newton et al., 1987). GIS 
can be considered as an adequate tool for managing and analysing crime data. Both, in academic 
research and in practical law enforcement GIS is applied for the analysis and the mapping of 
crime data (Murray et al., 2001). It offers tools for the modelling of statistical surfaces that 
facilitate approximate visualisations of point densities  (Harries, 2006). 
 
 Recently, considerable attention has been paid to the “hot spot” concept which the idea 
that crimes may cluster in relatively small areas, either more or less permanently, or ephemerally 
(e.g. Buerger et al., 1995; Gorr and Olligschlaeger, 2001). In the context of law enforcement, hot 
spot detection is seen as a tactical weapon to assist the deployment of resources and to provide a 
geographic focus for public awareness of crime problems (Harries, 2006). 
 
 This paper details a framework for better understanding of the spatial characteristics of 
crime based upon the use of geographical information systems (GIS) and quantitative techniques. 
Spatial statistic tools are utilized for crime and uncovering the correlation between land use and 




2. DATA AND METHOD   
 
 Ampang Jaya Municipal Council (AJMC) at the outskirt of Kuala Lumpur is used as the 
study area consist of four planning block as shown in table 1. It located in Central Region 
together with Kuala Lumpur which having highest province density population in Malaysia due 
to rapid activites.  Primary data such as land use database was acquired from AJMC in 
cooperation with crimes data from Police District Headquarters of Ampang Jaya. A total of 2,062 
crime cases were plotted manually using ArcGIS 9.2 as an individual point, geocoded by x and y 
coordinates. Beyond these coordinates each point has further attributes illustrating time, date, 
day, type of crime and housing scheme. 





























Planning Block Area (Hectare) 
 
KP 10 : PANDAN INDAH 
 
2,053.09 
KP 11 : AMPANG 1,825.84 
KP 12 : TAMAN MELAWATI 1,526.09 
KP 13 : KAWASAN PEMELIHARAAN (MPAJ) 8,734.62 
Total AJMC 14,139.64 
Figure 1 Location and land use types of Ampang Jaya 
 Total Ampang Jaya Municipal Council entire area is 14,139.63 hectares, and land use 
forest having highest area which is 7,245.71 hectares. While, residential with 1,570.35 hectares or 




Table 2 Types of land use in Ampang Jaya Municipal Council 
 
Land Use Ampang Jaya Municipal Council 
Area (Hectare) (%) 
Commercial 177.53 1.26 
Industrial 155.51 1.10 
Residential 1,570.35 11.11 
Institutional and Public Facility 246.71 1.74 
Recreational and Open Space 442.05 3.13 
Infrastructure and Utility 236.56 1.67 
Transportation 1,329.44 9.40 
Agriculture 0.00 0.00 
Water Body 231.83 1.64 
Forest 7,245.71 51.24 
Vacant Land 2,503.94 17.71 
Total 14,139.63 100.00 
 




Demographic variables have been cited as the strongest determinants of crime rates and therefore 
have been central to predictions about the future of crime (Sidhu, 2006). Based on Population 
Cencus in 2000, residents of Ampang Jaya was 608,030 people in year 2007 compared to 
577,828 people in year 2005 and 478, 613 in year 2000. Additionally, population in Ampang Jaya 
is expected to continue increase as shown in table 3. 
 
 










Planning Block 2000 2005 2007 
Pandan Indah 239,437 284,060 296,678 
Ampang 168,554 206,274 218,246 
Taman Melawati 60,474 75,376 80,289 
Kawasan Pemeliharaan 10,148 12,118 12,817 
Total AJMC 478,613 577,828 608,030 
 This population growth is expected to give impact in increasing criminal rate in Ampang 
Jaya district due to competition in job, high standard of living, residential issue, etc, which be 
able to encourage crime occurrence. Analysis then conducted via spatial statistic tools, which 
consist five statistical tools; which are (i) mean centre, (ii) directional distribution - standard 
deviation ellipse, (iii) average nearest neighbour, (iv) hot spot analysis (Getis-Ord Gi*); and (v) Z 
score rendering.  Figure 2 show the distribution of the 2062 crime incidents in AJMC which are 
classified into four crime incidents namely (i) theft, (ii) snatch theft, (iii) burglary at night; and 



























3. Result and Discussion 
 
3.1 Mean Centre Analysis 
 
 The mean centre or spatial mean is a central of average location of a set of points 
(Wong and Lee, 2005). The mean center analysis creates a centroid in the mean 
geographic center of points crime data in every housing scheme and crime occurrences 
overall. Mean centre indicate the centre tendency of crime to be happen. With the 
coordinate system defined, the mean centre be able to be found easily by calculating the 
mean of x-coordinates and the mean of the y-coordinates via equation 1 below and 
graphically the results can be shown in figure 2. 
 
    
 
Figure 2 Distribution of crime incidents in Ampang Jaya in 2008 
 
    ( Xmc, Ymc) =   (  )  
         
  Xmc and Ymc are the coordinates of mean centre, 
  xi and yi are the coordinates of point i, and  

























The red mark represents the mean centre of overall crime which situated in Kampung 
Melayu Ampang, while pink mark shows mean centre for crime according to housing scheme and 
most of the mean concentrated in south of Ampang Jaya.  (Brantingham and Brantingham, 1978) 
insisted that ‘‘criminals do not move randomly through their environment,’’ but, target and site 
selection procedures, decisions to offend, and the process of offending all showed clear spatial 
patterning. The centre of crimes in AJMC was concentrated in urban area, which dense in 
population. Opportunity theory implies that crime density and population density are 
conceptually related, in that probabilities of predatory interactions between individuals and their 
property nominally increase as a function of persons per unit area (Harries, 2006). 
 
 The results as well showed, Taman Pandan Indah has the highest cases which are 293 
cases overall, consist of theft 103 cases, snatch theft 114 cases, burglary at night 46 cases and 
burglary at daylight 30 cases. The analysis also found, total area of Taman Pandan Indah was 
Figure 2 Mean centre distribution by housing scheme and overall crime 
incidents 
199.8 hectare with 46,752 populations, which is the highest population in study area. Meanwhile, 
the crime ratio towards population was 1:159. Population density and total area are influence to 
the crime increasing in housing scheme. This fact also agreed by Gymfi ( 2002) which conducted 
crime pattern study in Ghana, and found, crime was highest in developed and densely populated 
regions. In this scenario, higher population density means more crime.  
 
 According to general strain theory, population density is factor which contributes to crime 
behavior which will reduces social control and increasing the pressure. Furthermore, Taman 
Pandan Indah was surrounding by other housing scheme which consists economy activities which 
are commercials. In accordance with Brantingham theory, liaison between one area with other 
area also is factor which encourages crime incident. This relationship involved land use pattern in 
vicinity. If it’s close to junction with adjacent areas which possess commercials, then tendency 




3.2 Average Nearest Neighbor 
 
 Nearest neighbor statistics can be used to develop a nearest neighbor distance, defined as 
the mean distance from each point to its nearest neighboring location, and from this a nearest 
neighbor index with a mean random nearest neighbor distance used as a denominator.  In other 
words, nearest neighbor analysis is usually applied as a global measure of distribution that can 
tell us if a crime point distribution is randomly patterned, dispersed or clustered, by calculating 
the mean of the distance between all points and their nearest neighbors and comparing this mean 
to a theoretical distribution. The normal application of a nearest neighbor analysis generates a 
mean distance from each point to its nearest neighbor. 
 
 For the case of AJMC, crime distribution was highly clustered patterned in every crime 
scene location. Clustered in meaning, crime incident have concentrated area for criminal offend, 
while highly clustered meaning, crime incident occurred in the same place and frequently with 
high number of crimes. 
 
 









 Based on table 4, all type of crimes was highly clustered with r < 1. Every Z score was 
exceeded critical value which is -2.58 and at significant level; 0.01. If the indices are less than 1, 
Crime Z score 
Theft -22.88 
Burglary at night -20.54 
Snatch theft -18.36 
Burglary daylight -15.16 
(r < 1) the pattern was categorized as clustered, and if the indices are more than 1, (r > 1) the 
pattern was dispersed. In addition, clustered pattern can be visualized using Directional 
Distribution (standard deviation ellipse). This tool was utilized to obtain standard deviation 




3.3 Standard Deviation Ellipse 
 
 Additional analysis conducted as well to evaluate the distribution of crime pattern in 
AJMC. Standard deviation ellipse is a logical extension of the standard distance circle (Furley, 
1927) which can capture the directional bias in a point distribution (Wong and Lee, 2005). An 
angle of rotation, deviation along the major axis and minor axis are three components needed to 
describe and define standard deviation ellips thus it can identify the direction with the minimun 
and maximum spread of the points. Based on analysis conducted, standard deviation ellips 
indicates, crime patten in AJMC was more concentrated in south of Ampang Jaya and the 






















Figure 4 showing standard deviation ellipse in mean centre and vicinity. A remarkably complex 
picture of crime incident location emerges when theoretical perspectives are brought together. 
Opportunity theory, in combination with routine activities theory, introduces the concepts of 
target attractiveness and accessibility (Harries, 2006), both of which have the relevance to the 
crime density issue. Residential, commercial and transportation area give strong attraction for 
crime incident in study area. 
Figure 3 Crime pattern distribution in AJMC  
 Crime was higher in more accessible and highly used areas and lower in the less 
accessible and less used areas (Beavon et al., 2003). According Freeman (1996) criminal main 
attraction perpetrates is by choosing wide and large area especially in town because they believe 
that this area is populated by big and rich population as well rapid with economic activity and 























 As those displayed in figure 4, ellipse resultant include three major land use type namely, 
residential, commercial and transportation. The concentration of potential targets was highly 
related to accessibility and traffic flow and to overall property crime totals (Beavon et al., 2003). 
The existence of road network gives simplicity to criminal to escape from authorities. It creates 
opportunity for them to study the shortest and fastest route to escape from crime incident 
location. Street networks influence the way in which people become familiar with certain sections 
of a city. Burglars prefer to be familiar with the areas they victimize, and to select targets that are 
convenient for both access and departure (Beavon et al., 2003). Table 5 as well, showing 
offenders would attack their victims more often in residential, business service and transportation 








Figure 4 Standard deviation ellipse in AJMC  
Table 5 Fraction of property crime according to land use 
 
 Crimes  
Land Use Theft Snatch Theft Burglary at Night Burglary at 
daylight 
Total % 
Water body 0 0 0 0 0 0.0% 
Forest 0 0 0 0 0 0.0% 
Industry 5 1 9 1 16 0.8% 
Infrastructure and Utility 3 10 1 2 16 0.8% 
Institutional and Publis 
Facility 
8 1 17 11 37 1.8% 
Residential 149 23 444 303 919 44.6% 
Transportation 403 371 11 2 787 38.2% 
Business and Service 165 22 57 24 268 13.0% 
Vacant Land 2 2 0 0 4 0.2% 
Open Space and 
Recreation 
7 8 0 0 15 0.7% 





3.4 Hot spot Analysis 
 
 An important element of effective law enforcement and community policing efforts is the 
quick identification of emergent “hot spots” of increasing criminal activity (Rogerson et al., 
2003). Crime data analysis allows a greater understanding of the dynamics of prohibited 
activities, providing answers to where, why and when certain crimes are likely to occur. It is well 
recognized that some places experience persistently higher occurrences of crime than others 
(Roncek and Maier, 1991; Sherman, 1995).  
 
 Spatial statistics recommends the major technical procedure for crime pattern analysis. 
There are dozens of point cluster analysis methods (Everitt, 1974) that might be used to identify 
crime hot spot. The Local G statistics are used in this study to test for spatial clustering in group-
level data (Getis and Ord, 1992; Ord and Getis, 1995) These statistics make it possible to assess 
the spatial association of a variable within a particular distance of each observation. The local G 
statistics may detect local clusters that exist despite negative tests for global spatial 
autocorrelation. 
 
 The Hot Spot Analysis tool calculates the Getis-Ord Gi* statistic for each feature in a 
weighted set of features. The G-statistic tells whether features with high values or features with 
low values tend to cluster in a study area. This tool works by looking at each feature within the 
context of neighboring features. If a feature's value is high, and the values for all of its 
neighboring features are also high, it is a part of a hot spot. The local sum for a feature and its 
neighbors is compared proportionally to the sum of all features; when the local sum is much 
different than the expected local sum, and that difference is too large to be the result of random 
chance, a statistically significant Z score is the result. Eight area was identified as a hot spot area 
in AJMC based on Z value which bigger than 2.0 which are shown in table 6. 
 
 
Table 6 Eight crime hot spot area detected in AJMC 
 
Housing scheme Area 
(hectare) 
Crime Skor Z (Gi*) 
Taman Mawar 11.66 6 2.11336 
Taman Putra Selangor 40.3 32 2.28733 
Taman Cempaka 33.57 26 2.2365 
Taman Bakti 14.24 12 2.77121 
Taman Cheras Indah 30.9 19 3.63404 
Taman Kencana 32.68 19 3.70866 
Taman Lembah Maju 41.53 36 4.14468 
Taman Maju Jaya 34.56 19 4.55338 
 
 
Most of the hot spot area was detected in south region of AJMC. Meanwhile, cold spot area 






















 Figure 5 Crime hot spot of AJMC by housing scheme 
4.0  Conclusion 
 
 This paper presented an approach for analyzing crime pattern using spatial statistical 
analysis. For this purpose, four categories of crimes were analyzed to obtain hot spot area which 
represents the highest probability occurrences of crime. The spatial result showed that crime 
patterns in scene area are clustered with high value and the residential land use had correlation 
with crime activities followed by transportation facilities and business area respectively. In 
addition, utilizing spatial statistic function was be able to help authority such as police department 
in mapping the crime scene to assist them understanding the crime behaviors and finding the best 
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